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im^mi] mm (b) %:^t^it^mi:mmmtL. >j 

#fls:Jiro»!jt^S('*3V^r, ^l<0?a^T, ({EL, 2 

5 0"CST, S 7 5 CC) f:l^*:}^$^^fcMB%S«ro^S 

«®ro}aS§r^2«DSST, ({EL, T, ^T^giao 

0*C) tLr. y vM?r$tf#ll^rtT% SulEfflB*^^ 

w-t-^^^m\^ y 2 (oxst L 

Ja:^ffio 20 

r , y WM^i^wsiJc y vftflB^^MSJi^M+afig 

IW*«4l 112, ^3, ||4<^XSSr, HiroxSid 

ft $ -It fcK^ i (B]-©Mts^s3^gB■r•^T 9 r i: i -r 

-C|glcoxgSr*^T^-e-Si:l^^tc, #Ht(.'^y>'^<0 30 
'^^^m^X-W, 2 (OXS^FJi&-r ^ C Sritmi -r •5W 

1 OOnmtJlTT-fcSri:^i|#mti-Sii*«l/£V>U 

[fS*:«7l y Vj^<©ft:||Jt*S:3%Ji^Jii:-t-?)#ia^ 
f T-^ 2 (OXiSSrtT 5 r t Sr!|#mi: -r 1 U 

6 co^^■r^^^> 1 3HicfB«o y >{kfli!^5S¥«^^»i?it 
:&ffio 40 

Sr. 55^r^~4 o^^i^^T^r tSr#S5:i:-r«fi*«2/i 
[«*«9l M^S«i:UT, mm (Si) mife^^rffl 
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If»*3S 1 1 ] »*JS 1 0 icfE«t(D y v{bi«*5S4t»tt: 

[000 ll 

1^. y wiiffl!^;4^p>/i^^«g (y V'fiiia^i^are) 

[0 0 0 21 

(^^§5i5^0S^Pl ti§*J;'9, fflB* (B) i: y v (P) 
mm%^^^t LTf^i*W/J:*»«^<^ y Wb88^ (b 

P) n p nM-^-T^n^^-f Jl^— ^ b 

^V-v';^^ (HBT) COnff^^— :^ (base) 
J?£-r5J-*lJffl$ixTV^5 (J. Electroche 
m. Soc. . 125 (4) (1978) , 633~6 
3 7M#BB) „ Wferoi — -y-'i^'-Y^i-- K (LD) 
{Cfco-C, Sfltffi:fei<0{SV^:t— 5 -^^ (Ohmi c) ^ 
^^IrJi^J^-rSlfcJiXOriv^^ h (contact) 
LTipJffl (#M¥ 10-242567 -^-^^ 

fcb-tBpt^f ^- K (LED) ^«fig-r.5fc4e)COMiff 
LrfflV^e3ttTI/^S (*HiRFfF6, 0 6 9, 0 2 1 

[0 0 0 31 ±iB<7)^< <7)i1^2lfrmT-^«fi!ci-5)fci?)<0 

-fM^ (BCI3) ^Hite^kyv (PCI 3) ^ffi^J^^sl- 
i:t-S^^Dy>- (halogen) Mffi^fi:^ ( T 0 :^ 
^S^SS;¥:#SJ , Vol. 24. No. 2 (199 
7) . 1 5 0H#R3) . 7t?9i' (BH,) Sfcttv?:!?^ 

>■ (B^He) ^71^:^7-0 (PH3) m-^WPih^^^-^ 

-r K (h y d r i d e) W^^^m ( J . Cry 

stal Growth. 24/25 (1974) . 1 
9 3~19 6H#R8) , $^^«S3if ^dr-»>'U^ (J. 
Solid State Che m. ,133(199 
7) . 2 6 9-2 7 2M#BBJ , SO«*^^Jl{k^e<]^ 

ffi*fl0} (MO CVD)j£(Inst. Phys. Con 
f. Ser. , No. 129 (lOPPubl ishi 
ng Ltd. (UK, 1 9 9 3), 1 5 7~162M 

[00041 y v^kwi^m ¥^^«se $ -fr ^ 

?5T'fo2.„ tJ§3l5J;?), LT, (S 

i ) (v-y 3>-) (±12CD(DJ . Electro 

chem. Soc. . 125 (1978) , 'BtXf^^m 

0 6 9. 0 2 i*#Ba) , ^^b^rn (S i C) 
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3 

(.¥fmW- 10-242569 ^^^#^,) . ij >it:ff 'J 
'yM.(GaP) (#rjg¥^ 1 0 - 2 4 2 5 6 8 ■§-<ii^# 
m) '^^lit:ff V <> {G a N) (iRpBBJP 1 0 - 2 4 7 7 

«iiJx.«i, ^**fe^(0*&^^^«5. 4 3 1 Ar-fo 
•9. MffilSIEMcOB P(D^tLfi4. 5 3 8A-efcS (# 
* {^mi^y'^U ^flSSIj ( 1 9 9 5 ¥ 3 3 

OB. mmn^ni^m . 2 8M#fiS) „ e§o 

s (itif r^J»«^fi^^ff (±) J (i 9 9 2¥ 10 

6^ 2 5 0. (St) yKM±^m^^Wff9m) , 9 7~ 

9 8H#fiB) „ 
[00 0 5] 

ti. Vo 1 me r -We b e r t oT ft 

5^-f4^i^. raEKf^$i^N>' h-y-y^i ( 1 9 9 1 ^ 3 

2 5 0. *srmiig (») ^nwr&mim) . 5 9h# 

fiS) „ ft^^^g-e»±. =&^S;fift(i. -^<^)M^a*-^4J:i» 20 

,^;65fo5„ l6;i'>(±. Stranski— Krastan 

o vSl^ife (±tew r^n^f^s^^N:/ K:7;5.>7j , 5 9M 

[0 0 0 6] M— W^iE(^ttW^S{*:^t,oTnc.5 y V 
^mr-^, )li*-|^]mil (BFffi. Vf) roffi^^LED. 4 

[00 0 7] 40 

(1) SiB* (B) ^^tf^k-^i^^iii^ilSi: L, yv 

(P) §r-^tf<k-g-#»^y Villirf ^M*Bj5gft)£|CJ;tJ. 
fe^S«W^ffi±|c. y Wkfflg^:»5^f5/iS^'lBS (yv 

itmmmmm) mmRwj:y^mi$.jimt-r^v> 
^T, ^ 7 5 or) i^^^^titzi^^mm(Dmmicmm 
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?as?rii2cofaST, (mu. t, ^t. 2oot:) 

5MlKl-y :^Sr^tS$-fr5^2(OXgiSrSiLr, M 

(2) B2coxero^. y >js^$tf#Hmi^r\ 

(3) i!i^ii:so!y vag«)^*^i^Bt(c«EiiLT. yv 
itmmmmm ±ic y >'fi;iB3ii^^ss4r^4ffi£«$i3!r.5 
^4<oxs^^tfci t5r!t#mt-r5Jifa (2) iz^m<o 

(4) ^2. ^3. m4<01Lm^. MlOXSJCfcV^T 

( 3 ) tci2«« y >itmmm^mi^mo)mm:^mo 

( 5 ) MftS«<o«S->(Dfl3i*i!g<oJKii*1^jh vxm 1 

coXg^ifel-T^-y:^ ti^B#(;i. ^la^-^y vMC>^^Sr 

§3*6 LIS 2 (7)xmsrp^*&-f-5 r i: ^s^wi.t-r?>±m 

( 4 ) icIEttro y ^t£#fls:Ji»^iS:^fe. 

(6) S88*^±ft:i:i-5«^K<D)^J^;JS1 nmUi-hl O O 

nm&.Tx^^:it^mm.t-t^±m (d 

(5) m^-ri%A> 1 ^{c^sjo y ^itmmM^mi^so:) 

(7) y v«(7>{isafH:^*3%uiJii:i-5#ffl^t*'-e^ 

(6) »v^-rix;6-i^{cia«<Dy >-fb«ai*^ii^^{*:go 

(8) m3(r)T.mxv>'immmmmff)m!i&m%:. s^j- 

Fb1~4 O^PpW^r irSrltmi-rSJiK (2) /iV^L 
(5) ©V^-ftu^^l^tClEffiroy >{bfil*^i1^^#:SCD 

(9) M^S^tLT. (Si) *^^^fflV^5>r 
i:*#li!ti:-r-5±!S (1) /'iV^L (8) CDV^-fttd^ 1 

[0 0 0 8] *fc. 

(10) ±12 (1) /iv^L (9) co\.^-fixA^im\cmm 

(1 1) ±iB (10) ^^mm(ov>itmmWi^^mi^mi: 

[0 0 0 91 



( 4 ) 

5 

LTii. ^mmm (bci,) ^^E-mit^m (bb 

r,) ^(Dy-ay^'itmmit'^^. (BH,) ^tz 

\%-^f^7> (BjH.) ^(rmmnfMi'cm. ^v^^a^y3l 
^ynBB^ ( (c,H,) ,B) ^<r>mmmm{c^m^mn^ 

(C2H.) 3 BSrflH^aii: LTifi^fiKL-^cMi^jcia, 10 
Si^W^tc:^^ (c) ^vmItK^ (h) *s-&W$ti-64i 

T?FMi-S{C(±^*i5-g-T-fcS„ ^fc. 7 5 Ot:^®^^ 

icoxs{c$)oT. ifmts:m.stT, cc) 2 sot: 

ST, S 7 5 0'Ci:/<c5, 

[ 0 0 1 0 ] n 1 <7^xm^-J3v^T. flaissr^flcir-rsM 
(/^^^yvi^) m^mcm^^^xw^^^f^-r^ft 30 

5E(-. ttSiH (carrier) :^ tM.^ ^^X^. 

T58i*M<Sr«^f# 5o i»2l^«s:lc{i. tK^ (H,) . 

(N^) ilfeWcT/L-rrv (Ar) mcomi^:ff y^^m 
fflT-$ €). SKWlKff »a 1 n m&,±X 1 0 0 n m£AT t 40 

t i-51*K-eiSMfiS«<D^® Sr^^^tC-iUC^Mi- 
<omW-ti 10 0 n mSrjex?.»I^T*«. *ffi(DJpffl14lc: 
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JSfffiv IKLTI^S nm~,^*)5 0 nmT-fcSo 

[00111^2 (Dxgii, m 1 oxmr-^B^S^co^ 

^^t^tiib(oxmx'h^o y vaii: LTtt, ^mtv > 
(PCI.) ■^H:^'ft:y>' (PBr,) ^coysu^p'Wky 

>it-^^. ^^Z^^C^ (PH,) ^(DV >7kmit¥s. ^ 
v^liW^y >"fk;-g-!fe^0iJ/T:T-#2>„ (O) 5r-^tfy 

^ts. m 1 oxsi^fcu >Ttsai^?F$fig Lfc^ffl^«igie 

ry :^j!g%-^tfl?iamS:«fi£-r-5„ m2ox 

airof$:att:^$r3%JJJl±t-r5i:. ffli^Sr*ft:i:i-S^ 

y^'CDifi. 2i!k'f ;r>'K»:9-«f (si MS) 

jt^:*— i?:nm^^J-3ti5fe (AES) . H-T-^T'D — >^ 

(probe) xm^j^mm^coTtm^mmx^mx^ 

[ 0 0 1 2 1 |g 2 (OXeiC*3{t S,^^bS«0?S^ (m 2 
(mwM^T,) J:i3iS?aT% 1 2 0 0t:WT 

SrfS^ (J. Am. Ceramic Soc. , 47 

(1) (1964),44~46 H#BS) . ±S i 
;^Bm««aofc y WM*^iSB^B«^W5{c^tB-a-i: 
5, — T, (2 5 OtST, S 7 5 Ot) WTrojflS 

%^£<fi<O^U-^Xh^. ioT, ||2(7)X^T*$figi: 
/j:S^2<OjaST2 CC) tt, T, ST, S 1 2 0 ©"Co 

ffiisr-fc5„ y vMt LTPC i3^(^^Nnyv{by >- 

ll2cDXg(c;^{t5.^2coS«(i, ±l50»S/=e®fflrt 
o'CWTti-SOiiSij* Lv>, y vMt-Bg-5ASi«s^^ 

mmm(fimm.i±. ^ i (dtmxm^ i^tzmm^^i/^ t -r 

[00131 *IS?q<D^ 1 ©*JS?^®ro*H»Ji: L,T«. 
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^lOXStLT. h'J^^Jl-mm ( (C. Hs) aB) 
MOCVDfi£S|Sgl^9T\ {111) ^faffi^^-r-S^ 

^¥i@ss« ({111} -mmmf^^^mm) (omm± 

^W^^awXSi: LT, <*:|S55>^(c: LT 6 
%<^)7}^;;^,7-f V (PH.) Sr^tf*Sl#HSl«t'-C, S« 
<DfflftSr4 5 0'C*^P>m2roaS (=T,) "Cfc-S 1 0 

{^ffl-C'#5„ t*3i5<^?ii^i!it y 

(±IB<^3<e|l!|#^6, 0 6 9, 0 2 1 -§-#Ba,) J; ij 

logP = - (13. 7X10'/T) 

[0015] *^ig<oig 2 ff>mmmm<o»m t lt, « 

1 :S.t>'^ 2 (OXg^Mjg LTfl^fiK L/C y ^'•fbfflBm^i^b/i 
•5M«g(c:*l-bT. ^3©XStCtil^T. ||2(OXm<73 
ll2(DiaStl^i:.9 5 ott?. <$:8IS^^)^^{c:LT1 0% 
©PHa «r-&tfPH, tAr Wjg•^;<f;^75»?>/£S#|aM•^' 

^tajCfe^S^mji. flft4!ia®«^||2 0XS(D^2(D?fi 
S£i±i:i-5:ii:{C^fe9^*iCM^T-€:.5o laU. 12 30 

y >itmmmms^hfchi-tc>b»i^\^< i-i^£\,\ us 
MMmmco^n<Dmt lt. fi^ij^t^, ^ 2 oas^ 900 

"ti: LT^2(?5XSiS:«f^TLfcm. LT 8 40 

%K>PH, Sr-^tf PH, i:Ns«ig-a-;if;:=<.;<i^^;^i5#IS^ 
f T?. y V^kffl^ig^gcOiaSSr 1 1 0 0'C*t?fe5^2 

o*t;oasT-#MLT. 1 o-;^mt,zs.'oi^Mm^m-t^ 
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(00141 mwsm t Lr*^icf^ffl-r ^ y >-(kffl8^^ 

MIC. y vM<t^tr#iamrtT-S!\*!!!S (a n n e a 

1 ) ^mir:L t ic J: •? . ^ y lyitmmmmm^ y v-m^s; 
^A&sia^n. m2<Dm.^T, (ibl. t, gT^^i 2 

0 0*0 &L±i:-r?><r>:/im-ri>o #ia^fi. ^co|l!v«L3S 

•rs y v5>^=-roffi;^)5r®;t55^EE<75y vai^r-g-^frLTV" 

y Vit:ffliao3fl?8tffi (P ; ^fiCh P a ) 
»*, m*SrT (^fi::K) t i.X».m<om^^ (1) J: 
<9*«)e>ixSi: Stt-S (J. Am. Chem. So 
c. . 82 (1960), 1330~133 2H^ 

m) o 

+ 10.2 mm^ ( 1 ) 

[0 0 16] ±m(Otm<. m 1 St/^ 2 roxS^S* u 
XWm Lfc y WbfflS^^d. ^B^oS^i: 

'f-'km^-t^mmmti^x^m^nmx'^ vt-ox^ 

B„Al,Ga,ln, . « ,P, »As» (0<ce 
SI, 0S/3<1, 0Sy<l, 0<a + /3 + ySl, 
0 S 6 < 1 ) . 4fc«iiJx.«, B. A 1 , G a , In, ,. 
< , Pi . N» (0<aSl, OS0<1, OSt< 
1, 0<a + /3 + 7gl, Og6<l) r*fc5„ ^^«s: 
^^Sr«fiR-rSfc«)«)^igS LT*iJffl-r5fc«)iCf*, 

TV^60;4S^figx-fcS„ ?6oT, 111 coXSJdfcV^T y 

ii LT y >-itmmmmm±\^m-i$.-t^. *^pjco^ 3 o 
mmf^mco-mti^x. v>itmm (bp) ^wimji 

fC,||4rc)XSiLT. (.C^Hi) ^Bt hi) 

y ( (CH3) .Ga) tPH,t^ftrfi.xmmi. 

00, MOCVD&tC^fetjr^^^^^roB, Ga, ,P 

(o^xsi) m^%mi&&$'^^&\i:mifibn^o 
[0 0 171 fHi(ox.uxmmi:^t^t-r^^fm<oM 

t:mmm.(r>mw!^w±\^xmT ^"^tz^^. i^mic y >-m 

i:?Jc<^2(DXg{c:^^tT-e#5<Dr\ e"Jx.ii. ffli^K^t: 
itr-ts, m2(OXS»j:§l#i^^03St/B4» 
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'Jyf^y> (BjHe) i>f:;^7-<:/ (PHa) i:Sr*ii<0 

10 0 18] ® l(75XST-^^^±«:i:-r.5^Kro?K^ 10 
{C'^fflL,fc?ffl*j!i<0«t|&Srf?lhLX. m.^\^. ^2(^X 

f£^m^Bmii^%htL^o 0iJx.li. {111} -^^m^s 
B^S«±I-. {Ill) ^SfBE;^-^®— y >{k 

y Vj^.(0»#^^P^*&-r5ig(^^ 1 5>FBT^Sx.?):^B#ra(D 20 

V i^itmmi^m^BS'tmi: Lr-^x.-5 y >'itmmmmm 

O^^SiJ±gE»C-i2tM^tlTV^SfiJfT'fet;i^TSltl,5 (J. 
Solid State Chem. ,133 (199 
7) , 3 14-32 IMlCfcoT. i|#tc. 3 1 6 MJ-Ji 
ttroPIG. 2) o 3|i:%0J<^^5<^|llififf0ti<O-«RJi: L 30 

^lOlST-ttfflLfc (C=Hs) , B(7)ffli»M<^)#t 
tl^B#(c:, PHsSrHlooxgr-^UfflLfc 

[00191 :^mm(om i so^m 2 coxs^ss i^xm 

o^^^tw^u^ y >^b5ffl**ife^@^^^^iJlg^a^ co 40 

mmm t {.xism-rtnt. <i^mcmtiiv>'{tmm7^^ 
ir LT, mmmf^^BMm±\cmi-ftc^<^ (a) ~ (e) 

(a) ^lCXST'?^^Lfc5BB^«^(C. B2<OXST- 

y i^sras^-yrfc^. m^o^iLuxmm^^mx^x'ji^ 

( b ) m^oyjLmxmmmi: v :^ti:mt^\cwii^-r^ 50 
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K— (u n d o p e) <OD>'itmm 

(c) mi7!)^^4(Z)XefttfflLfcMOCVDfiK*^ 

M^^fflLT. Hfr^ (b) Jc|5«g(DTiSBi? 7 y K®i::S 
-&$-a:-C»ffififeS$-li:/t^<t:;«'y - Vv^^A (G 
a.In, ,N:0gXgl) Xi»Pj/<e-5 n®^3tS 

(d) ^c<m—<K>MocvD^wmw:^mmL-x. m 

JS (c) cD^3feSlc^-g-$-y:T|g»tfc:rv K-7°T-n?^ 
(DD :yitmmi)^hti:^^^mt>^h(r)^ t^i^^M. (In) 

(e) I^C<|^-<OMOCVDfigftigBSr«tfflU-C. M 
« (d) <75^^|?Sjheicg!-g-$-a:Ti9:»^fcr>- K-T'T- 
^^»'±iE© (a) ~ (e) icmm<o'^mmmi:mK.ti 

L.xm^i,zm^imc-t^:t-^ •yi^mm^'^^ . 

T L E D «r«figi-S r t iHX^ So 
[0 0 2 0] 

[ftffl] •^mmn'mxcoT.mxm'm.^n.fcmm^MW-t 

[0 0 2 1 1 :*:^?q<0||2<OXS{c;K-ft-5 y l^M-^^ti 
[00 2 2] 

mmff)^mi>^h v >itmmmi:i^^-rimt:m\'^x . * 
-r^^mmiom i «>xs*> ^tj^ig 2 05xssr*i*6«jjwts.ig 
•rso 

[ O O 2 3 ] *m 1 3ltS««jT?»4. -iK^t^iJ^^n y>-^^i 

>-i^;^^?W^^g;isf/Rips|-#-^SSD7 4-8 9 (1 9 
7 5-0 3) (1 9 7 5^3^ 2 5 0) #flg) SrflJfflU 
pj^ { 1 1 1) -Si *^SS«(0*ffiJi(C. M 1 

<oiLntLxmm:^^h^j:^^m^ifmvfco simm^ 

itmm (Bci,) ^mmmt i.xmi&\^rz. Bci,f4 

C l3<OM«{4 0'C»c*ti#fL. ^-cD^^^Et^-r-s^^a 
ffl**::tf;^<7)»ica:(±S:»-l 5 5; y y h/i^ (ml) izm 

fiLfco ^fc. Bc i,wig^^Ba#-rs^?affl*^;*f 

S^8 y h/u (1 ) 05tRjSffl*^*^>^{cjS'^$ 

tt$tLT<,^S^taj5Kft^^rt{Ctt^Lfco BC1,CD^^ 
JhU. ffli^<7)«)K«rJI^^-r5|gl<DXSSri^TLT, S 



( 7 ) 

11 

^:ntwcl 0 p pmkm^^ti?>um<r>mm (c d <ow 
^amtbhtitz, 

[0 0 2 41 ^■-o^i^-^nm.wmm^o-s.. ^gi5--i& 

CO^. MOC VD^iScgJFl^lcS^S y s/ h/U ( 1 ) (Dm 
i^ffl*^;^^$r»SjiLoo, S i ^^^Stgwa^^^ 

taA>p>*r4 5 ox:^tmm\^tio s i 

5 o''c\zmmLrzm.^x\ 7i<.mmm:ff:^-^:!)--^y ^ 
>- (PH,) PH, (SiSioo%) 

4 0 0 m 1 {c^S L;t, r *t J; 9 . P Hj 
SrfrfllS":»^{::br*l)4. 8% (5)-ffi»iLTif!l)4 8. 5 
hPa) ) <^^tfPH, i:H=<D}m-g-#ffl^>^iijaiLfc„ 20 
^■5^. S i *^SS«<OSS^4 5 Ot:*^?) 1 0 5 O 

'C'^fe55-4 o'CcojSST?#taLoo, ^^i^yv^iti^ 
^Hi-fc. s i m^^wsL<nm.m^ 105 ottcisuTtii: 

^SS««Ofi^;4S4 5 O'Clcl^T-rSig. JtlEO»S4t? 
5 0'Ci:7:Co/i:B#,ST'PH,<OMOCVDfife:S*Frt'--K) 

irBSI^^CO^IJl 6 nm~*1)l 8 nmT-fcfJ. %^0*|V'« 

1 0 0 2 5 1 ^\zMmm%^ y v^r^tf^is^rt-t? y v 

[0 0 2 61 HtlfE<^#g:lwJ;t3. 18*ISJKtvlPH3 tHs 40 

-CI 0 5 o'c^c^o^^T i o^^p^icaijsffiSr^i^L, ^ 

yi^ (P) ;6S^^*LT^^•5(0^55ft^^i^/c, 2Jifc 
'f;i-:^M»5^«ffe (S IMS) jW:td»e>tt, 5~*?) 
1 7 nm«0ffl|^«^Bicoai$:^|6U;i y V-jiSBS— fliicgigb 50 
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l±. ^^MM(-¥EWi-t>g|i$:fe-i^ict>B&*9-tcy 

10 0 2 7J $P>JC, ^1. a5 2. ^SroiSSrS^L 

rji^)* Lfc y ^'-fkiB^srTMitc. assays y >-a¥.<^ 

[00 2 8] ±fE(D^ 3 OXST-roHft^aa^^Sfe Lfc^. 
S«roi^*p«lf^S:JS^-r. S i *^fiS«(75jaSSr l O 
5 0"CJCj6itLfc*4t?. MocvD^e^^rtT-y 

flu^i^fig y Wkii^ig«»±»;i«ta^* ^? -yrfco y 

hyai^^/UflSS ( (CjHs) aB) <oaS^*Ki#L/c:^ 
?affl7K5S:^;^i: PH, t SrW-yrT. MOCVD^**Fl*9 
icSSii^-Br-rffML-fCo 2 5lC<Dtttg.Jc^J^$ixfc (c 

;^05gg»HS5J^4 5m 1 L^Co PH, (Sl^ 1 0 O 
%) <OSicaf4e^>4 3 0ml tcKJ^Lfco (Cs Hs) , 

V{kSi*^SB(Z>®fff**b4 2 0 n m-C-fc 9 . ^-V y T 

2 X 1 0" c m ' T-fcofCo y >"(b5BB 

[00 2 9] (m2*JfeW 2^||2*lS«aj-C«, ^1(© 

T.mizi5\,^xmm^m^'^^Bmm±\^mi$. $ -a-fc o 1 

[0 0 3 0] 5t-r, ^JI (B&:^^JE) MMOCVD^ffi 
^g$^«Sr*iJffl UT, nff^ { 1 1 1 } - S i ^^fa*® 

Hs ) , B $ria*#, t l^xmi^ L.fz^ ( Hs ) » B (±7K 
«»2 s-Ciri^fiPL., ■?:Oal^SrBa#-r5l8f&ffl*^:^f 

^offiE»»iS5>i 0 5 y y s/ h/u (ml) iriiSLfco 

(CjHs) , B(^ag^^ii#i-5^^ffl7k^;^;^ 
fi. 2 y h/w ( 1 ) ©^i^ffl7K*;(f;^t^iS-a-$ 

1. s^m^m.^. ±ia«>MocvD^«i^ftsi 

XSSri^T Lfco lg 1 roXSSrl^T Ufc^. 3 0#ratc: 
fi5i^ffl*^;tf:^(D^^JgiiLi^(t. MOCVD^ 

[00 3 1] ^W^, «iB^«lg«rS^«*-B:fc<Di:l^-© 
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MOCVDfiggJ^l^lc, 2]) y V/i- ( 1 ) Wffiit 

H, (iftS 10 0 %) (OSSSfife^)- 4 3 0ml {C^fi L 
fc. rttiO, PH3>S:fls:«W5>*»cL-C*5)3. 5% 
(5^EEICL-C*^3 5. 0 h P a T o r r ) Sr-^tfPFt 

«>?a«Sr4 5 0'Ci)>lb8 5 Ot:(C^)Of^Loo, SI*MJg 

[0 0 3 21 ±IE»PH3 irHjWiS^^H^i 10 

l*JT-8 5 0*CtCl 0:»FBl(Ci:«JS«S-»J^-r5l|3C0X 

mcmii^mmm(DmmiimmMt^mW(r>m2 o n 

-v'n. (Auger) '7^^^^mi)^hn. S«S<©^ffi(- 
jSS6tl(-BS— Itic, JL-o, *^2 0 nm<D^)i:coai$:fe^|6) 

[003 31 jjcir, PH, (t^mm^m^a. 5%) t 

H, <r)?l-g-#H^rtT'^***SB^S1gCD?fig^ 8 5 O'C 20 
(ct^jtLoo, ±fEc7)||l7iM^3<OXg^ieJSLfc«0 
il^— <7)MOCVDfiS;ft;^t^{C, (C^HJ ,B<D^^ 

5 m 1 i Lfc, (C3 Hs ) , B coS^MSrgiff "T S^^Sffl 
**;<fxi: PH, t Sr^tp«ia||ffljks!l;«f;5^?& 1 2 5J-rBlt;i 
a>3, MOCVDfigfij^f^j;iW«&LT. BJ¥SriK)3 2n 
m ^: T > K-:7°r' n JI^CD y V-fM^^a^aS ^ y V-fb 

mmmmm±i,'imi^ ufc, y wM^^ssro^^r^ y r 

«l*(*i^6 X 1 0" cm '-Cfeofco Ml7!»3Em30X 30 

f^JL. ^l7!;^||4roxg§rP— O^tB^S^ (MOC 

[00 341 (« 3 mmm) ^^^Bmmm:m^(r)mmm(r) 40 

0^ 05 1^ S =S: 6<] { i iJi i- 5 „ 
[0 0 3 5] ||2 3IJfe«!i|(r*DV^r. mmU<OMOCVD 

«^7Lfc^. W»f«l<. PH,Sr*igtiaai;if;^»cil-§-^? 
•ti:rjSji$-y:fc„ BP*,. S2^SS0iJT'IS:(tfc^ 1 OXig 
0$IT^0 3 Og>Ffl<?DF^SSSr. *ll 3 |ISt«»JT*{d:|S»:^-r 
twPH,:«f;^SrjJlEii$-ti:, $^2<OTM\^mf\.fc, =i<r> 
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JSL, y •^itmmmwsm±icT >^ K-^T-njf^<D y ^-^^ 

^[HiST^^^'-vt;ijni-$D< . y >-^M^^fBMtt< 1 1 
i>^^B^\inm-micmmLtz {111} ^B^sd^ib 

[00 3 6] y V-fM^^rr^O^JflJi/^ 2 5 n 

mirTjfoTiJiJ, l|2|liS0iJCD^-g-t jtlSbX^^S nm 

5 3^4^100, (tt) mAwnmnm if&mi 

mi) . 53wmm) t7i<^mt(D^^^\zm^»mi^i=st^ff:> 

i-fhntzff)i)imm.^m<^<3-mtm'&^fiit, 
1 0 0 3 7 1 mmm y >-itmm 

mmmRT^ y i^itmmf^^am srii x. ^ ^ v- 

[0 0 3 81 l3 2(C:*:||4^iS0iJtCi^?.LED 1 B(735p 

TtLED 1 B<;?lffffi(0«jt^m5tfl<)}C^-ro 
(0 0 3 9] ^f^dr>>-^yU«Jl^jt^l Al±. nm 

(111) -^«*^fBS« 1 0 1 ±icjiis©^ 2 i^jte 
L-xm^ Lfc y >^itmmmmm i o 2 xu-n 

?g {1 1 1) - y WkW^iigS® 1 0 3i:. ^njgyv 
{kWllfl^li^ 1 0 3±icWtntz^t>tm 10 4, H^Bi&Jh 
Si O 5RTJ«pff^y V'fOT^MS^ 1 0 6 i>4>^>«fifeb 
^Co ^3t®10 4li, nMcomt^V <>J>> • ^ >^>^^M. 
iSft (Ga, In, ,N) MA^hmi^Vti, Ga, I n, x 

NBtt, h y p<^/i';tf y ( (CH3) 3Ga) / hy 

^^/W'l' Vv'-^A ( (CHi) sin) yTly'fr — T (N 

H, ) /Ha ^^ijffl LT 8 5 0 x^xmiisc. Lfco * 
fc, Ga,In, .Nfi. n ?g y V^kiB^MSe 1 O 3 Sr 

ji^fife LfcMo c V Dumi^mmm^^m L.x^m. ufc. 

^tt: (=1-X) li. nW^V'^itmm (BP) ^tfa^l 
0 3<Z>*DiS:/ii- {111} -BPifeftBtcl&iajciSfJi 
•fS {110) - B P^fsffiroP^fii (^5 3 . 2 1 A) {C 
-g-ifc-t-S a fa<o*&^F^«c t ''i ct 5 (- 1 O % t L/c„ 
[004 0] (CH,) 3 G aS.O^ (CH,) , I nc^MO 
CVD^:grrt--roWi«e4r(*ihUr|g3tSl 0 4 05?^J* 
^JsIT 1 0 1 Sr 8 5 0 X:\z^m Loo, N 

H,^PH,icm'0^x.fZo MtrLT (CHs) , B»Sg 

^3tSl 0 4SrJg^LfcMOCVD^ftJp|*9lc#t 
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:^C0g|firtft5)- 1 2 y :x h/i' ( 1 ) t Lfc, (C, H.) 

, B (Dmfs.i:mw-ri>ftitmyiim0^ * i ^mi^m. v m 

y ^{kfflS^Stt^Jte 10 4 Sr1ll^i--5G a.. I n.. 
,. NA^P)^^:/':/?!?^ (In) roj?«S:SrE6it-r-5fci6<D 
ig^K-lt^ lost LTISHtfco 
[00 4 U ^S^, -fi. (CzH,) , BoaS^^ltt 10 

PH, i:H,<OS-&StB^'p-eS«l 0 1 Sr8 5 Ot: 

1 0 5 ot'^#?aLfco *K 10 1 o?a;S>45 10 5 

OtlCpJiiLfc^, (C=Hs) 3 B<D^^5rB*f*-t-S^ 

K— T'T- p m<D V '^itmmm^Bm i o e srjBBg Lfc„ p 

y vfkiiiB^^H^Ji 10 6 (Dmwa^ 2 l O n m t l 

tZo ii^<Dmft¥C-Vffi(Ctifet9j|iJ^$nfc|B]8 1 

0 6(Ddr^ y TaiStt*^2 X 1 O" cm '-Cfcofc, 

(c. Hs) , B(o3^^<&S4f#i-5^?&ffl7k^;(/^ro7k^ 20 

0 6 c)m^%:mT ufcm^ p H, i: (Dm-^wm^'pX' 
as«iSflfi A<oiagSr«i6 0 o'cmtauito 

MOCVDfi)4g:)prt-^roPH3<0#t^^^f»jfcL.. Hs 
[0 0 4 2] «Jl«5tft:i AO^a^/i-Tpff^y V-fklB 

m^se 10 6 (D't'^mat. mmioe \zmm.-r?>m 

• ffilB (Au • Z n) '^^t)^hf£^:t-^ -yi^mm 
%:mm.LtcAu • Z n/=3/'>-yi' (N i ) /Au<D3^ 
«S«iiA»^ne5^®1iflil 0 TSr^t-tTto Si^fflW^ 30 

ffi (pad) mmi:mi3.zmmmMi 0 7 m.m^^ 

^^mm 101 <D5E(DB&^3D{c»i. SB«1S lost 
UTr/V5=:.^'A (Al) -a^^^^iS:^— 5 S'^^ffiSrffi 
SLfco A 1 ^*iIcoMJ?:(i*^ 2 M m i: b^c, r.ttj; 
•9. nff^B^Ml 0 4^pff^XO'n?Ky 

1 0 6. 1 0 3-eg^«fL/cp ng-^SDH^jgOLED 
1 B L7t. p mRXf n J|^<7)3!?*K> y V<bl8^8 1 
0 6. 1 0 3 l±<plttt. m^X'COm±^^t br*t) 3 e 
V^^-r^fcit.. ^3tMl 0 4{C*ti-^)^7S/ K (c 1 40 

a d) mti^xm^izmrnx'ttc, 

[004 31 m^wm 107 tm^mrn lost <omc 

Iii*-|6](c:2 0 5: y rv-<T (mA) cT^tif^ttiiit^iiJitu 

fci:;!'?). LED 1 BA^hiS.&^^4 4 0 nmt-ti)^ 

^^3t;4s%*^tLfc, -lS:W/.e«:J>^iSr*iJffl urates 
ixS^j/r (chip) ^^tfro»aE«9 5 y ^Vr'^ 
(mcd) i«^^3fia<7)LED 1 Bd^ftW^tt 

fc. n?g^3t® lOAtpm'j lyitmmm i o e 

(Hj^I^jWE ((aU. Il|g*r6]«iit=2 Om 50 
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A) ^1^3 vtu. jss:*rrp)mjl (mu, i»:frr6]®M= 1 

[0 044] 

2 5 o'csT, s 7 5 ot:) ic^n^titif^^&m 
T, gT, g 1 2 0 o°c) x\ y vji^r-^tf^ffl^i^-e, 

W*Sr±fls:i:i-5«?lK{c y v^gS^-«ir5m2 roXMi: 

[0 0 4 5] #{c:^ 2 (DT.m<Dm. u :^mt:^tsw-mn. 
rtT% Mfts«wias*02w®siit-tJ-mi$L, mi 

(C. |g3<^XSi:LTf?i*!La*SSLTy>-fli^^S»f® 

^mf$.-ri>t. mm^^t^^t i.xfj:^^m^v >^^^m 

[0 0 4 6] *fc. ^2. mswXig^gSUT 

4oxe^-^tf;^fejc:±or, y vmSffl^^^^SSrfl^ 
[0 0 4 7] 112. m3&t5m4roXSS:. ^1 

[0 0 4 8] |g^S«^[B--<Dfflj^i!lroiJitii$rf^ 
JtLT^iroXg^$?-T^-yr5i:l^^l;i. f^2(DT.mi: 

[004 9] *i§w(-«*p5 y ^'itmmwmm-Bt. 

u^y v-fM^^^ffigi ^fflv^T y WkiK^*¥^f!t^m 

[IS9<7)fB!m/j:l$&l^] 

[H 1 1 :if^^m(r>m 3 ||JS«sjjc-»5 y v{t:SB^^S®<0 
[0 2] *:^eq<D|g4 3lig«5J(c:'ff.SLEDO¥B«^ia 
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(1231 m2{z,7fk'rLED(Dmmx-X' {cf&o/hBrffi 

lA :r.\^^^iy^jummmmi^ 

IB LED 

1 o 1 mmmm^Brnm 
10 2 V xtmmmmm 
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1 0 3 nmvi^itmmf^^m 
10 4 m^m 
10 5 mMm±m 
1 0 6 pmv>itmmf^&m 

1 0 7 ^ffiffl;^^ 

10 8 ssmi^ 




lias] 



X' 



1 8- 



1 0 7 



I — I 



\ A 1 O 4\ : 



1 O 3 
1 O 2 



1 0 1 



1 0 8 



Fi?'— 5F041 AA40 CA04 CA34 CA65 CA73 

CA83 CASS 
5F045 AA04 AB15 ACOl AC09 ADOS 

BB12 CAIO CAll DA53 HA16 
5F052 JA05 JA07 KAOl KA05 



